Arachidonic acid metabolites regulate the secretion of atrial natriuretic peptide in cultured rat atrial cardiocytes.
Prostaglandins F2 alpha and E2 increase release of immunoreactive (irANP) in primary cultures of rat atrial cardiocytes. This effect is independent of cell density in the cultures and does not appear to operate through a cAMP-dependent mechanism. Studies that probed the PGF2 alpha effect with a number of different pharmacological antagonists suggest that it is tied to a calmodulin-dependent step. This latter effect does not appear to be related to increased calcium entry through voltage-gated channels in the plasma membrane nor to mobilization of ryanodine-sensitive intracellular calcium pools. Inhibitors of the lipoxygenase pathway, a second avenue of arachidonate metabolism, resulted in a decrease in irANP release from cultured atrial or ventricular cardiocytes. Leukotriene C4, a lipoxygenase product, had a modest effect to promote irANP release over a 24-h period. However, pretreatment of anesthetized rats with nordihydroguarietic acid, a lipoxygenase inhibitor, had no effect on stretch-dependent release of irANP from the heart in vivo. These findings suggest that the prostaglandins represent the more important group of arachidonate metabolites in regulating irANP release physiologically.